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Darwinism dealt the firal blow to the antiscieutific, religious ides dom-~ r]
irating pre-Darvinist blology thet the cpecies in mature vere each created sep-

arately, not connzcted with esch other

lastipg acd wachanging.

ries.

Derwin, hewever, did not
¢ tieal materialism.

Michurip,

in their origin, and that they vere ever-

Thie metaphysical idea wag replaced by Davwin's theo-

arrive at the truly sclentific ideoclogy of dialec~
led by dialectical materialism, demonstroted that

tha development of living rature does not take place in the manner described by
Durwin 1n his

sipdn of Bpecies, i.e.,

require thousands of years.

that transmutation of species does mot

Scientists and agronomists, in the past few years, have discovered grains
of rye in eara of vwheat, grains of wild oats in cultivated oat plants, graing
of brome grass in ears of rye, and grains of soft wheat in ears of hard vheat.
Then, new, anslogous facts were established.
erops had grown from seeds which, in their external appearance, had differed in
In vheat plants grown from one seed, one stem bers an

ne vay frea vheat ceeds.

- ear of wheat, the other an ear of rye.

oats.

a grain of wheat, the ears of vhich belo

Bariey plente discovered in wheat

Even more interesting vas the folloving fact:

In another case, the gecond stem bore

8 plant was obtained frem

nged to three different biological spa-

cies. ard Pive different varieties of wheat. These facts are nol singnlar cases,
and above all, they are not aceidental.

In practice, the idea of regeneration or transformation of whesat into rye
. hms been expressed fcr & long time. .

A1] these eimilar facts, cbeerd in the past and recentily eleared up, Have

now produced a new explanation ‘&gortant to science and to practice, which laeds

to the fact that the origin of

eropR

CLASSIFICATION -SOMMIRRENSBAL

-1 -

®ray he the generation of one species of plants by arother species.

ious contaminations and some impurities of
ﬁeedg] -- except Tor those frequently intreduced by aechanical means w-
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What facts can be cited Trom the £i81d o? wicrobiology whick gives us the
right to stete that transmutation of orne species of microorganiem into another
Gpecies cal2 be cbserved and even produced experipentally?

ala . T4 o1

The greatest nurber of frots about medifi1ability vas observed on bacterin
vhich csuse gastrointestinal diseases In mon end anfrals (the greatest rurbier
of observations wag carried out on theseé bactezda). Many regorts have been pub-
licksd in literature on %an Se-called atypical straing » atypleal cultures of the
cansative agents of typhold fever, human cholera, and paratyphoid infecticas or
humans and anipals. In 1936, Frofzcser P. S. Rozen wrote about thig grous of
bacterim, after having devoted 10 years of study to the zodifiebility ot tha
causative agents of intestinal infections: "It 1s often extremely d1fficult to
tell vhere the atypieal form of rathogenic microbes ends and vhere the sopro-
phyte beging.”

It hss been ohova cany times that, for instance, typhus bacillil in the vaa
ter supply muy chanpe thedr propertiec to such &n extent that they vill become
indictinguishable fram R.enli op from alkslizing bacteria: some strains even ag-
stme such properties (in particular, the cagnelty to reduce the viscosity of
gzlotine) which carry them outeide the limits of the intestinal typhoid group.,
In by for not all such cases could the properties of the origiral typhoid fever
bacilli be reatored.

Tha reason for outbresks of typhoid is most frequently the pollution of the
sources of drinking water. EHevertheless » there are no more than & score of re-
porte in world literature on casas where typical typhotd bacilli were isolated
from the sourcs of water supply. In the great majority of the cutbreaks, even
in thoge vhere the role of the water gsources in originating the epidemic was
quite certain, attempts to discover the typhoid bacterie failed.

It has been shown that typical typhold bacteria were not found once even
in such mags cutbreaks ag the typhoid fever epidemle at Hannover in 1926, al-
though the vater wae examined literally by the bucketful., A% that time, these
foets gave some epidemclogists, including prominent onec, reason to deny alto.
gether the role of the source of water supply in the origin and epreading of ty-
phoid fever.

Epidemology textbocks state that in samples of drinking water, typical ty-
phoid Pever miecrobaz are found extremely seldom, beceuse the water is examined
too lete, only after a sericus suspicion hes arisen that the cause of the out- . i
break should be sought in the source of vater supply. At the time of the exem-
imtfon, flowing water (rivers, vater wains) 1s no loager poluted but has become
clear egain and no longer contains the causative agents of the disease. In the
great nmejority of cases, this explanation 1s, of course, well founded. Nevar-
theless; it must be polated out tLat even in sources of voter supply with sta-
tionery water, such as wells, typhoid bacteria have also been cbserved, on tke
vwhole, only rarely. This Mas been explained by the fact that the typhoid bae-
teria can live in drinking water for only a few days.

Among the many studies and experiments of weter-borne typhoid infections,
the following experiment by I. K. Blokhina (1), an assoclate of Profeasor F. 7.
Grinbaum, 1z of particular interesi for the problems of species formation of mi-
croorganisas. ;

e . I. N. Blokhina infected sterilized drinking water with typhoid bacflli. Af-

ter a fow days, no typhoid bacilli could be detected in the water. Blokhina

continued the seeding process. Escteria which differed from the typheid bacillil

in many of their properties were soon isolated from the water. The new bacteria

vere not agglutinated by typhoid serull, and they were not virulent to mice. These
-
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hacterla stayed alive for months ; both in sterilized end nonsterilized vater ;
they d1d nct decompose the earbohylrates which are generally decompoaed by ty-
vhoid bacilll, and fw-thermore they mmltiplied fastest at a temperature of 30° C.

By mesns of repected receedings lu broth srith horse gerum, Biokuins again
transtorred the culture of this bacterium inso the typhoid bacillus. She re-
reated the experimsnt mony times with different strains of typheld bacilli oma
elwsys ot the.soms resulis.

Vhils ecarrying out these experinments, Blokhina investigeted, in eddition,
the water of 2 well which had for a whille been the source of typhoid infectica.
At & temperature of 37° ¢, typhold bacilli were isoluted frem this water. In
cubsecuent seelings at lower terperaturs (30° €}, exectly the same culturss vere
solated an those which had been cbtained in the epeclel erxperiment. The cul-
ture obtained wes not agglutimarsd by typhoid serum but vas agglutinated ot high
titeras by serun vhich was specific for tuec bacterium thot kad been obtained ex~
rerimentaily. Although there sre some recervations ip regard to the method apd
conduct of “he experiment, the resulis sre nevertheiess of urdoubted interest to
scieunce.

Sulturaz wvhich differ sharply from the typical causative agen’ of typhoid
have been isolsted a number of times by many Suviet and foresm micrshiclogists:
froquantly, moreover, not orvly from watsr, but £lso from the intestinas cnd evon
froa the bloot of typhoid patlente. The capacity of these cultures to be agsln-
tirated by specific serum end to be dissolved by typhoid bacterispkage could be
rectored only infrequently.

The medifiability of species of the causative egent of human plague has
been atudied even more thoroughly end from more sngles. We should like to cite
ihe reports of G. N. Lenskeyn, A. A. Bessonova (2), V. M. TFumanskiy, Ye. M.
Korobkova, and M_ », Sckroveraya who obtained bacteria fronm the causetive agents
of human plague which had &1) the properties of pseudotuberculosis of rodents.

Plogue micxrobes and psesudotuberculosis microbes are independent species. These

.microbes infact different apimals. Thelr worphological, culture, and enzymatie

froperties ars not the same, and if the two interact, interspecles competition
takes place. As early as 1529, Bessonova, Lenskeya, Holodtcova, and Mosolova
discoversd £ive strains in old; ztandurd cultures of plague bacteria ; which be-
laved on all differentisl-disgnostic media like cultures of peeudotubereulosis
of roderts. During the following 7 yearz, these culiures vere exanined thor-
oughly. The authors did not pubiish their findings until 1936, when they re-
ported that they bad succeeded in estavlishing the transformation of plague bec-
teria into pssaudotuberculosis bacteria. .

In the course of over 20 years, seven strains of pseudotuberculosis of ro-
dents were thoroughly examined by various laboratories of the institute where ~
the work was done. These strains were also cbtained from cultures of plague
bacteria. As far as enzymatic reactions are concerned, they differ in no way
frem pseudotuberculosis becteria. When animale are infected %ith them, patho-
logichistological changes take place, whick are typieal for paeudotuberculosis
of rodeats. The new cultures heve the antigen specificity of the pssudotuber-
culoels bacteris, while morphologically, they are charmcterized by the precence
of flugellae, which is unusual for plagas bacteria. The first report of theex»
experiments was then thorcughly checked st the institute and the results vere
reproduced several times in repeated experiments.

These and all the facts stated below on the medifiability of species in
bacteria have now resulted in a new line of thinking, a new, scientifically cor-
rect approach to the problam.
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There ie o vest cmount of publications on the modifiebility of srecles, as
far as thz causative agent of buran dysentery is concerned; the generally lnoun
caunative egeats of this disease are the Shiga-Kruse spacles, first discovered
in Jaren; bacteria of the Hiss-Flexner group, icolated in the Philippines; the
Schmltz-Gintser group, deseribed in Russis and Cermeny; ard the Kruce-Sopne type,
digeovered in the Scandinavian countries. Still other new types bave been de-
vexibed in the past few yzare: Heweestle, Denton, and Hovgorod; to the causa-
tive agents of dysentery &iss belong ather spacies of bactorin: Horgan's boeil-
lus ard B.paracolil.

It 1s pot an emnggeration to stote that in no other group of patbogenic
baeterie are there as many d1fficulties encountered in the determination of
types ard species, and that in no other group is thers such a large number of
varients and atypical strains as emong causstive agents of dysentery. Tt 48 of-
ten even hard to check vhether some culture isolated from a potient has been
identified correctly, beceause one verfant will approximate the properties of en-
other or develop new variants, even during a short perioed of storage.

The modifiability of dysentery bacteria wan conclusively demonstrated in
the experiments of Professcr G. P. ¥alina. His method, on the whole, conaisted
of exposing Flexner bacterie to the action of vacteriophage end subsequent cul-
tivation and selection on special media. As a result, Kaline (h) obtained cul-
tures of bacterin which were identieal to paratyphus A. On having been ctored
ior 9 wonihs, they preserved the nev properties. Kalins nimself classified the
ney species whaich be hed ohtained as a stable varlant of dysentery bacterla,
merely because he had not answered the guestion as Yo wiwilicr 1his 5w misroha
could ceuse paratyphus. Hewever, undcubtedly, any worker in a diagnostical leb-
oratory whn fiuds the microbe described by Kslina in an external medium such as
drinking weter or in o patierd will vithout further tbought (and with complete
Justification) classify it 2=z o membey of the paratyphus bacteria growp amd not |
of the dysentury group. '

There is alsc a great deal of published material on the high degree of mod-
ifiability end the mutusl species transformations in the group of streptococci,
staphylococci, and pneumocccci.

Many researchers have described the mutual transition of preumococci, Strep-
tococcus haemolyticue, and Streptococcus viridans, both in experiments in arti.-
ficial medis and experiments on animals. This vas noted, for instance, on cul-
tivating pneunococcl in aymblosis with hay bacilli, passing pneumococcl thyough
the organism of white mice, drying in organs of infected mice, etc. The mutual
trapsition of Streplococcus haemolyticus into Streptococcus viridans is cbserved
in scariet fever patients; in the orgens of infected mice treated with penicil~
lin; ir cultures grown on the saliva of healthy humans, after protracted growing
of cultures in the serum of people who had recovered from scarlet fever; and oa
introduction of streptococcl into immunized eaimals.

The so-called pseudodiphtheria bacteria have been described frequently and
for a considerable time. They are frequently found in the muccus membrares of
the nasophsrynx, in the upper respiratory tract end the eyes of bealthy children,
in purulert processes in the pleural cavity, in cases of inflammation of the
niddle ear, in tubercular sputum, and on various wound surfaces. Such great mi-
crobiologists me Roux, Versen, Zlatogorov, and Behring considsred these bacteria
identical with the ceusative agent of human diphtheris, vhich causative agent
had only temporsrily lost 2te virulence. On the other hand, egually diecting-
uished ecientists fuch as Loeffler and L. V. Gromashevskly, while admitting that
diphtheris bacilli may lose their virulenee, counsider the pseudodiphtheria bacile
lus as a completely independent species which will not turn into the causative
agent of diphtheria under any conditione. But here is what the clinicists have
to say:

[ T

—
. f
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there had been no case, reccrd-d for 4O yeurs. After the most careful iavesii-
gation, this experienced eplidemclogist was forced to exclude the possibility of
the disesse having been brought in from the outside by animals or with the fod-
der. )

A significant explanation of the fate of the anthrax bzciili in the ground
ves given by Professor K. A. Mirotvorskiy in his experimants (12). He estab-
lished thet in the coll, the anthraz bacilli got only are preserved for o long
time and muitiply, but, in sddition, erhibit steble deviations from the original
culture. In cases of the less pronounced deviations, the culture can be re-
stored to the original ctate. Ee discovered nonvirulent cultures with profound
end permanent devietions which could rot be made 1o revert to & state correspond-
ing to that of the original strain, IMirotvorskiy also esteblished sinilar rod-
1f1ebility phenomens by seeding filtrates of sumplen of verious soils with
speres. In his comclusions, he indiceted that virwlent anthrae cultures which
bhave lost their virulence may recover it in the soil.

Consequently, direct experiments have indicated that the causative ngent of
anthrax can be transformed into another species, e saprophytic microbe, both in
artificfal cultures and in en externnl mediun. Furthermore, the rezulis pre-
sented atove do net refute but strengthen the theory of the possibility of trono-
formation of saprophytic soil microbes into the caucative agent »f anthrax.

As early ss 1898, Profeszgsor H. H. Enudyakov was convinced that eerobic
ferms of oblignte ancerobes exist in mature. Tae vieve expressced by Kbudyakov
end his experiments induced the author of this article to conduet experiments on
tho e¢ultivaticn of pathogenic aznaerobes under aerckbic conditions. These experi-
wexts were carried out during 1925 - 1930 (7). We started from the following
considerations. Pathogsnic ansercves {6.g., tstamie hoed1li. sausative angents
of ¢ay gangrens) are permanent inhabitants of cultivated 80il, and from there
they get into the intestinal tract of animals. They can be found in nearly all
sanples of surfece soil.

According to gemeral opinion, the life activity of anaercbie microcrgenimas
in the soil is aided by aercbic miercbes which absorb the free cxygen of the
goil end thus provide oxygen-free conditiors. Accepting this explenation means
agouming that the asrodes assimilete a tremendous quantity of atmosgheric oxygen
in the uppermost layers of the soll, vhere it is admitied constantly from the

atmusphere.

In the upper lsyers of cultlvated eoil and even in the deasper ones, there
is not and there cannot be any such complete lack of oxygen as we can create in
the lahoratory, whers the pressure in apparatus for growing auserobes 1s re-
duced to a few millimeters of mercury. It would be more correct to assume that
serobie wicroorgunisms neutrallze or use up metabolism products havmful to en-
aerobes in the presence of oxygen or that they produce such nourishment for ea-
asrobes £8 will not form harmful preducts on assimilation by them.

Thie exmplanation can be fully verified experimentally. We attempted %o
produce & mutrieat substrate in which anasrobic microorganisms could live and
gro¥ while atmoapheric oxygen had free access.

" From the start, we refrained from usiag leboratory cultures of pathogenic
anaercbes, gince through many generatlons, they had been maintained and had mml-
tiplied under oxygen-free conditions. The initial tetamus culture was osbtained
from & sample of vegetsble garden earth. The spores of the causative sgent of
tatanus can withstand prolonged boiling (for several houra). Into a half-liter
vessel containing a special medium {meat broth fermented with yeust, 0.5% Hall,
0.5% Has8s03, 0.05% iron pyrophosphate, pH »8.2), we iniroduced 50 g of well-
fertilized earth. We boiled the infusion for 40-50 min and then placed it into
& thermostat for 5-7 doys at Lo-42° C.
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Part of the culture was filtered through a Seitz Tilter, ard the filtrate
wag injested into white mice or guinea pigs to determine the presence of ietaaus
toiin. If the animals died with characteristic tetanus symptozs, a reseeding
wag carried out from the extract into the original medium (5-10 ec), but
without =arth. Prior to the sweding, the medium was heated to 1000 C to ki1
any nonsporiferous microbes vhich might have been presemt. Within 5-7 days,
vhile the drum-type bacillus forms typicel for tetanus were prasent, the ewlture
vag seeded under normal eercbic coniitions on & Fetri dish with o solid medium
of the eane cczposition, and zterile soll extract was edded.

Using the above rethod, we suceceded in obtaining a pure culture of tetanus
bacilld from three oul of six szmples of soil and from two out of four samplea
of horse faeces. In the liquid medlum, the cultures of bacflli &id pot differ
in their moTphnlogy I{rom the typicul anercuic cultures; on aging, clongated
units appeared in the culture, sheving grains intervoven with threads. On solid
agar-agar, under customary serobic cornditions, young ecolonies more frequently
had the form of cicud-like turbidities with round or irregular edges, Afhor
ueveral days of growth, the colonies becawe grey in the center, with light edges;
01d colonies consisted of belts of varicus colors (brovm, gz-ey5, vith ozell,
vary thin offshoots.

On seeding with o needle, the typical growth in depth wns observed, and
also growth ca the surface. In liquid media, serobic cultures produced specific
LGUBNUY woxin. Culiwres grown on solid agar-agar subsequently grew on all cut-
tomary eolid ard liquid medis with free access of nir. They showed a renction
vith catalase erd did not decompose carbohydrates. When sercbic cultures were
stored under paraffin, they retained their toxigenic properties for more thun &
year. 0l& aersbic agar-agar culiures vhich had not been reseeded for & long
time, exd elso cultures which had been reseeded many times, graduslly lost their
toxigenie propertles on solid media {up to complete loss). According to wmor-
PrOiUgical aad sulture properties. these cultures approached more and more -
clogely the spore-producing 601l microbes of the species of hay vacilius.

A second reries of experiments wae carried out with the cilef caupabtive
ageat of gas gangrene, B.perfringens.

This microbe is found in nearly 1007 of all samples of cultivated soil. As
far as its fermentation charccteristic is concermed, it is frequently classi-
Tied e a butyric-acid microbe, since among the final products of the fermenta-
tion o carbohydrates, it forms a large quantity of butyric ecid (frem which
stemg one of the pyronyms designating this microbe: Saccharobutyricus immmo-
bilis). There is even more rsasoan for piacing it in the group of the so-called
) vaerdolactic-acid bacteria which, in the fermentation of carbohydrates (lac-
i toses), produce a large quantity of butyric and acetic acid, in addition to
‘ lactic acid. According to these considerations, we also decided to use the
method employed for lactic-mcid bacterie to cultivate B.perfringens.

After trying a mmber of different nutrient media, we arrived at the fol-
lowing composition: yesst decoction (pH = 8.0 to 8.2)-- two parts; sterile whey
or milk-- one part. Chalk was added to neutralize this.

We started with laboratory cultures but quickly went over to obtaining
strains from natural substrates, i.e., soil and horse faeces.

An emuleion of goil or faeces in distilled sater was hested for 20-30 min
at 80C C to free it from nonsporiferous microbes. After the larger particies
had been allowed to settle, a milk-yeast medium was seeded with s few drops of
emulsion from the upper layer. The seeded flasks were put for 6-8 hr into a
thermoetat baving a temperature of 40-42° ¢ and kept under customary serobic -
conditions. Subseguent reseesdings were carried out after 3-4 days. After 3-b
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reseedings, cultures were seeded in Petri ¢ishes, aloo under ordinary cerobile
comitions,. The forrmuln of the egar-agar vas yeast extroct with addition of 1/3
(by volume} of whey or animal Llood serum; lactose {or better, maltose), 2%; and
agar-agar, 2%.

We used the same mathod to obtain cultures of B.perfringens from elinieel
mzaterinl. -

In our further work on the trensformation of rathogenic anzerches into ae-
robie microbes, we bescze convineed that eporous forns frechly isolated fron
atural substrates ore the nmost suiisble for this PUrpose.

All aerobic B.perfringzns cultures which ve obtaired grow quickly ang Pro-
fusely both in liguid ard on solid media aoder frae aceess of akzospheric OXy-
gen.  0n 2 solid mediwn; the colonies were rnoict, usually reund, with even cdgzs
eni o slightly rained center; old coionmies hod o convex, opaque center, and o
Japged, fime-grained edge. On 8gar-agar vith blood, the colonies were surroundsa
by a greenish, semitransparent belt. Aerobic strainc deccmposed glucose, mal-
tose, saccharose, and lactose but did rot decompose mannitol. Fermentation of
nilk, as well as of cther carbohydrates, on seedings from old culturea {cupe-
eislly those from golid medie) was shorply retanded, and oceasionally did not
take place st ..

Lo microscoplc morphology was ag follows. In tissues apd ervéntes taken
from laboratory animals that Zed dled frem the infection with aerobic cultures,
typieal, even bacilli surrounded by capsules are noted. In cultures from ovgang
in liquid ard especially on solid media; coeccic forms are found in addition to
typieal bacilli. %yore formation in aerobic cultures sets in copsiderably ear-
lier and proceeds further Lisn in aperaobic cultures, and the spores may be en-
countered even in the orgaps and exudates of infected animals. After many re-
seedings on s0lid media, the aerobic cultures acquire mobility.

. Fraghiv obtained cultures vere virulent, vhile the old onen, especially if
they had acquired coccic forms s Were low In virulence or altogether nonvirulent.
Anigals (guines pigs) infected with cultures which had not been resceded undar
oerobic conditions for a long time died ) despite the fact that they did rot ex-
hibit the characteristic local affliictions.

In the years during which ihese experigents vwere conducted, ve had only oze
elm: to show that the capacity o anserobic microorTganisms to live only in the
obegence of atmospheric oxygen can be changed by the conditions of iife. We suc-
ceeded in cresting such conditions for amserobes under which atmospheric oxygen
ccased to be 4 polison for them ard instead became a necessity of life. We used
avery possidle control to prove that there had been no accidental contamination.
He wrote in our conclusions: ™We believe that the po3sibility of obteining se-
rbic growth of pathogenic enacrobes, depending on the chemicel composition of
the rutriert substrate, is an affirmative answer to the question as to whether
aercbic forms of these mieroorganiama exist in nature."

It 18 quite clear that the acrobic cultures which ve obtained and which
poasess ‘zuch profoundly changed types of respiration and other properties must
not be considered marely saprophytic forms, varieties, or stocks of the identi-
cal’species. They are entirely nevw speciles of microorganisms, different from
the-original microbes.

Exsmples of the transformatior of anerobic microorganicms into sarobic omes
can be citul also for seprophytes. Already in 909, Bredemsn grew amylobacter
under conditions involving free access of atmospheric air. These obeervations
were confirmed in 1927 by Cunningham and Jenkins. In 1940, Rotmistrov turned
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celifalelculs into serctes by gradually increasing the emount of etmospheric
OXygen admitted. Aerobic eultures or these mlcroorgsnisws Aiffered sharply from
the original cultures in their biological and morphological propsriies, in con-
eectlon with the charged type of metabolien.

- Quite recextly, there appeared e publication by L. D. Skturm on the obli-
@te snavrobe V.dezulfuricus » & microorganien which reduces sulfates. Shturn
1aoloted & culture of this microbe frem water in the stratun of tertiary de-
‘Posits of the oil field of Changyr-Tosh &t & depth of about 900 m. On seeding
uith a large quantity of this culture, she cuccecdsd in growing these bocteria
on the purface of meet-peptons agar-ager, The serobic cultures of the bacterin
which reduce sulfates retainesd the capacity to develop urder corditions involv-
ing free access of atmospherin alr,

The work of M. H. Preobrazhenskaye or the study of the biolngy of iron bag-
%eria belonge in ths same category. She demormstrated that iron bacterin, cleg.-
aifiel by syetemsntologisis a7 asrooic nirTourganlems, will actually culiiply
oven in the depth of springs, foruwing ecolorless flake-like colonies.

Our experiments ard these short references from the literaturs parmit us
to assume that both in anscrobes snd aercbes, the type of respiration can be
profonndly changed, while in comnection with this, the other properties charac-
teristic for the species of the original microbe vill elsgo cuange.

We must not overlook the work of Professor V. I. Kedrovskiy orn the modifi-
8bility of the causative agent of tuberculosis. On the basis of hie experiments,
cexrried out over many years, he came to the aecnelusion that the ceuszative agant
of tuberculosie existe in the envirommert in the form of & seprophytic, ‘ordinazy
ray fungus. 'On the besis of his observations and the reaults of the work of .
other investigators (Perren, Kusbari, A. 1. Togunove, and others), Kedrovskiy
gives the following explamaticn: "The universal distribution of tubsrculosis
camnot be explained from the viswpolnt of recognition of only one ciassicel form
of the causative Puctor of the tubsreiloals agent which we all know, il.e., the
acid-resistant becillius which iives in e strictly parasitic fashion at a high

. temparature and on nutrient medie high in fat end ritrogen content. In addition
to tnig romm, cne must ackaowledge the existence or & secona form, i.e., a sap-
rophyte which may iive and stay alive under conditions approximating those cof
inanimate nature.” T

Kedrovokiy arrivei at this conclusion after more than 20 years' study of
the biology of the causative agents of :uberculosis und leprosy. "I did not
vant to report my ohservations in prin:,"” vroté Kedrovskiy in 1935, "because
they had been curried ocut in the period of the complete domination of the theory
of monomorphism of microbes" (3).

Subsequent work by Togunova, Remner, Trius, Berger, Mazur, Veysfeller
Eaissfeller_{? Kleptsova, 2hmolina, and many oshers has chown that in addition
to typical bacilli, forms of tuberculosiz bacilli that are not resistant to acid
88 well as acid-resistact piguented bacteria are found not only in laboratory
callures but siso in the blood, sputum, and urine of tuberculosiy patients. Of
these bacterie, rome retzin residual virulence, while cthers are complete 88pYO~
phytes. The majority of earliz: ard precent-day microblologists, however, think
that this is merely a matter of 8plitting off of variants or stocks.

The list of analogous materisl obtained by medical and veterinary micro-
bilologists could be considerably expended. In general, there are not xany in-
fectious diaemses, in comection with which, 1n sddition to the generally recog-
nized csusstive agents, no so-called false strains, pseudo strains, or para-
etrains kave been described, e.g., reraccli, paratyphus bacteris, psevdodiph-
theria, peeudotubarculosis, false anthrax bucilli, fslse glronders becilli, pare-
dysentery, and various nonvirvlent variante. :

: 9.
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Haay micrcbiologzists heve thougat or think gquite correctly that tke over-
whelming portion of thege pura snd false straine or varionts are connected by
their origin with .the common Alzease-producing agents. This idea has been con-
firmed wany timas by irrefutsble direct experiments and observetions , wWhich Yeft
nc doobt that pathogenic hacteria which have gotten into the external mediun
{8011 or water) from the infected organtam will be chamgeé in the direction of
acquiring saprophytic propertizz until they bave been completely transformed
inte saprophytic micrcbea. _The conversion of the pathogenic misrobe into o sop-
rophyte 1n ihe extersal modiun evidently is fecilitated by the faet that the
process 1g essentinlly, so to epeal, a return of the pathogenic opecies to the
vrevigus, naturnl soprophytic form of life which presvmably ‘elready existed.

Tevertheless, the majority of pierobiologists absolutely denies the possi-
bility of the reverge procese, i.e., the *traosformation of gapropuyoic nicrobes
into existing cod known paikogenic epecies wnder present-day conditions. Ewen
putting the question of suck a roszibility ellegedly 1indicotes some kind of
disonientation emong practical workers, which undermines the basis of the Pro-
rhylsctic pzasures in nedicine, vaterirary medicine, apd phytopathology. Any
such trensformation ls edmitted to tave taken place only ms & consequence of
many centuries of evolutlon, as tha result of a prolonged, gradual adepiation
of gapropaytes to parasitic life in the organism of higher animals and plents.

Ttere arve only & few microbiologists end epidemolosists who think trat
traugforaution of saprophytic species of microtes into pathogenic species under
precent-dsy corditions is possaible and who have copducted experiments in thet
directicr. Thus, Professor Zlatogorov, in 1908, and Profesuor Gorovits-Vlaaova,
in 1911, oz the basis of investigations of the ncdifiability of the cholera vib-
rio,, expressed ke idea that the barmless saprophytic vibrios in the human in-
tostine may, under wapecially Pavorshle somditions  tuem 4miz tmug sholers ba.
eilli. Professor Zlatogorov elso edmitted the possibility of the endogenous
development of buman dysentery, i.e., ag a result of the develogment of specific
pathogenie properties in harmless investinal bacteria.

We bave slready mentioned sinilar ideas velating tc the causative agants of
diphtheria end anthrax.

Under all condivions, tramsiersoee of Such scisabific sssumpiioma +a nras.
tice requiresa great cautiorn. The decisive role of the infected organiea {of
kumans, suipels, or plents) must not be urdervestimated to any extent in the de-
velopmert axd spread of infectious diseases. A sick organiem, or one vhich has
recently been sick, remein: the chief eource of the spread of infecticus diseasge.
Practice hos shown tdat i all cases, antiepidemic measures which are carried -
out properly sad at the right time will stop outbreake of infectious diseases.
Thie apprcach determines and will Qetermine the basis of all practical messures
for prevention sxd liquidation of infectious diseases.

While adwitiing the possibility of the generation of pathogenic species by
saprophytic microorganisms, the vole of the preventive and sanitary measures
trisd and checked in practice in the fight egainst infecticus disenses of humans,
animals, and plants smust not be minimized. The discovery of the conditions une
de> which the transformation of a ssprovhytic microbe into a patkogenic specien
and vica verss is poseible only helps to aquip practice with suppicmentary means
that permit preventlon of the generation of infectious diseases. Thus, on dis-
cavering the conditisns which favor the generation of brome grass frde rye, T.D
Lynenko suggested an effective method for fighting the contemination of rye with
broue grass.

It is certain that saprophytic microorgerisme have profound species differ-

encead distinguishing them from pathogenic microbes and that the transformation
of seprophytes imto pathogenic species and altogether different specles certainly

- 10 -
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doea uot iahe plzce eagily and frequenily in nature, occurring only in cases
when & wkola cozplex of particularly favorable cord‘tions accumulates. The pres-
2ace of regnants of tissue, organs, or secrsiions of aning) or plant orgsnicms
in the environment should be eonzidered ar ezgerticl element aiong the many fec-
tors ard corditions - necensary for such a changa,

It is further possivle that cuitable corditions for the generation of nomo
pethosenic mierobes no longer exigt. This fact, cpparently, also ¢expledns why
oLy infecticus disenses have disappearcd or are on their vay cut. The form of
dysentsry coused by the Shiga bactaris pay scrve as one of the 1ost recent ex-
auples. Hobt long ago, 511l within our own menory, Shiga bacteria played a
chief role in the ellology of acute dysentery, wnile now, this mierobe can be
found only in collections of stacdard cultures.

it i3 éifficult to imagirs the appearatce and development of pets of en-
“ymes in raprophytes which erdow the gaprophytes vith the capacity te live spd
multiply in the organicn of a rlent or animsl, unless the ecprophytic microor-
ganisms are in contact with & microorganism that has besn weakened for some
reagon.

This can be explained ani iilustrated by exampies. A growp of so-csiled
conditionally pathogenic microorganisms bas been known for e lorg time. This
tern ausvotes mierobes which are capable of exhibiting their rathogentc astivityr
enly i cese of goneral Viaiicaing of -vhe organism of the snimal or plant or in:
the case of weakening (injury) of iniividual Organs or tissues. Kven B.coli,
thet typlecal intestinal eaprophyte, end in the wajority of cases, even o ugeful
baclllue, can give rige to a number of inflammatory processes which Bay even in-
clude & fatal yeperal blood infection when the organism is weakened.

There are weil-anorn examplas of the rathogenic action of staphylococel and
streptococel on motuzals end of soil saprophytes on plants, although these mi-
c7Tobes sere usually hammless to & healthy organism.

In coneluding this section, ve will briefly touch on the cuestion of the
rature of the Bo-called live atteouated vacc ines, on which vork hes been con-
siderably iubensified in medicine ane veterinary medicine at present.

Both from the: refaniifia wnd especinlly from the proctisal vizvpoint, i& ia
oxtremely imporiexn’ %o dctermine Just what s vaccine strain used for inoculee
tions of humans and animeic Tepresenty from the atandpoint of i%s species char-
acteristiceg: is it a nsy specien of misroorganicm, merely & vsriant of the caug-
ative agent of the disease, or, finally, a live vaccloe, i.e., an ordinary cule
ture of the causative ageat with its virulence scmewhat attenuat2d? The devel-
cpaent of the correct zmethod of inceulation and of instructions for the produc-
tion of & vaceine deperd to a great extent on the classification glven to a cer-
tain liva vaccine.

This question, which is of great theoretical interest and practical i=por-
tance, requires specinl elucidation. Here, we shsll 1imit curselves to the ob-
servation that the pature of the present-day, so-called live attenuated vaccines
18 certainly inhomogenous.

In ny opinion, anti-anthrax vaccine, let us say, pust not be considered a :
stock or & variant of the causative agent cf anthrax. This vaccine has lost the '
species characteristics inherent ir &ny stock or varient of the anthrax microbe:
it does not produce anthrax with its characteristic clinical picture and epi-
demological peculisrities in animals that have been inoculated with it,

; The vaccine strain us=d in practice for inoculations against anthrax is a
; new species of microor@migsm, cloge to the anthrax bacillus, which does not ex-
15% in nature and which has been created by man. I% is not a stock of the an-
thrax.bacillus.

- 1) -
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On the other hand, the US bruccliosis strain {the so-called Strain Ko .9)
mist not be considered a new species in relaiion to the causative agent of bru-
ceuris 5T cattle. Strain No 19, introdused into pregnant covs, can give rise
to the typical brucellosis miscorriege and is entirely analogous to the natural
disease, as far as the clirical pileture end danger of cpreading of the infection
by enimals having ulocarrieges ars concerned.

Frez the biological sterdpoint, thsse iwo live vaceine strains L’Em‘,hrm: ard
bmcelloui_s_ are escentlally diffcrent. )

any examples of species modifiability can he cited from the fields cf zoil
nierobinlogy and technical microbiology. )

The greatest azount of experimental work ka3 been carrisd out on the gpo-
5 1 nicrobes B.mycoides and B.mebenterious .

Hany domastic ond fcveign investigators keve obtained stoek of B.rgeoides,
end B.meseutericus vhick aid not differ from E.effusus, B.olfactorius, B.cereus,
and B.brevis; voriants of B.megatherium have been deacribed which are enalogous
to B.tumefaciens, B.ruginatus, and B.pansinl. There are indications of.the
transition of Sirlactic into Stineremoris ard Stncitroforus; variants of Pseu-
domonag aurantice have been isolated, which do not differ from matural strainsg
of the specier FPseudon. Iluorescers. Fven grester modifiability hau beea catnh-
lighed in the class of eetinemyscs, Thore nro Tungil in this class, which ere
in many respeets identical to molds {actinomycetes), and on ths other band,
there ;re those waich resemble yesst-like fungl (mycobscteria and mycococei).

A great deal of work has been devoted to the modifiability of azcbacter.
Thus, 1t bas been found that when it is grown on mnodia that are rich in nitrogea
: wads, stocks can be obtained whish d¢ ngt ha 3 the capacity of fiwing ni-
Tvogen ana whlch wWill not grov on media lacking nitrogon. In saddition to that,
1t has been shown to be possible to force .some bacteris which do not assimilate :
nitrogen from inorganic compounds to assimilete nitrogen in that form, if they !
are grown on sgGia tbat contein inorganic nitrogen salts. This bas been shown
by Professor Krasil'nikov in ewperimentc with various species of saprophytic
microorganisme belonging ¢ the gerera Fseudomonas, Bacterium, and 3acillus (5_).
In two Pseudcnonas culturez, Krasil'nikov produced the capacity to form bulbs
on clover roots, and or ancther culture, he produced the capecity to form bulbs
on lucerne roots. Theie cultures firmly reteired the properties of bulb forming
hicterin 1p susaesdiag Zeneratioma not onle whas rszscdsd culo piwni roois, ouv
even when grown on artificial laboratory media.

While the work on the study of the modifiability of the sporifercus soil
niercbes B.mycoides asd B.mescntericus did not involve practical questions and
has no generally rscognizable importence, ths work of which we have just spoken
18 of direct practical interest.

The following shows how profoundly the type of metaioliem of microbes can
be chenged. All known microorganisms have for a long time been divided into two
large groups: prototropks » which use inorganic matter for nourishment end en-
ergy processes; and heterotrophs, which require orgenic compounds.

The principle of the strict divisiorn into two such groups has been in doudt
Tor & long time due to a large number of facts which testiry to the radical amod-
ification of nutrition ani the whole type of metabolism, even in the most typi-
cal representatives of these groups. As eariy as 191k, A. P. Lebedyev discovered
that the fungus -Aspergillus niger is capable of assimilating carbon dioxide, de-
spite the generally prevailing cpinion that heterotrophic microorganisms assimi-
late cerbon only from organic compourds. Mae capacity of synthesizing many
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organic ccwmourds hos been esteblisbhed also in some pathogenic bacteria (e.g.,

tuberculesis, diphtheria), despite the fact that pathogenic mierebes should an-
perantly reouirs for their developnent only couplex orzunic compounds entering

ints the composition of the body of animals and plants.

We ere reminded of ib: fact that nitrogen-fixiug Lacteria in protein media
lose their capacity of assimileting wolecutiar nitrogen. It is known that photo-
cynthesizing microres will turn to keterstrophic nourislment in the abgence of
light, cwlfur bacceris whick oxidize sulfur compoundc can chenge their type of
zatzbolisn to the same degree, and araerobic microbes for Vhich atmogpherie oxy-
gen I3 A moison oen bo modificd into aorobes 50 that oxygen becomes essential to
then,

All thess fects of the specles modifiobility of nicroorganisma ere ng leg
striking than the changs of +ths nature of pathogenic microorganisns of vhich we
bave spoken eazlier.

. The factunl imaterial presented sbove leaves no doubt that Lysenko's zules
of spacies formation in higher plan‘s hsve also been fully verifisd on micro-
biological objects. It must be realized that She view prevelent awcng micro-
biclogicts to ths &ffect that existing species or microorganiams were cremted
only in the remote past asnd that none are being crzated at the present time ius
unscientific. Smnecies Formetion of micToorganisns is tzking place also et the
nresent time, Issenko “TOvr, referring to the fachs sbout the transformation of
cereal plants specles: "Hany, if not all existing species can be genersted
again at the present time, and under proper conditions can be repeatedly pgena-
rated by otker species” {9). The materim] presented by us shows that thege
facts canrot ouly o cbaerved but &8lec be reproduced experinentally, as far ag
microbiological obJjecte ar- concerped.

In nis vork New Findin 5 _ir the Scicnee of Biologicai Species, T. D. Ly-
seako expesed the conditioms and explained the nature of the changes Iin species
characteristics of organisms. He stated: "Changss in the conditions of the
external medium responsible for the tpecies characteristics of given organisms
will gsooner or lmter cogpel s chauge in the species characteristics -- gne spe-
clos gensrates ancther. Under the influence of econditiors vhich have changed
ecd have beecme unfavorahls +o the natume {keredity} of tus organisms, rusi.
ments of other species which ere better adapted to the changed externsl condi-
tions are geperatsd in the body of the organisms of these species” (9).

13

In microbiology, up to ncw, no systematic, thorcugh work has been developed
«Sither on the explanation of those defirite corditions under which one species
of microorganism will generete enother species or on the questior of what par-
ticular species will generate ¢préain other species. Most microbiologists, in
their statements on the modifisbility of microbes, limit themselves to the use
of the vague term "wariant " and try to concern themselves as little es possi-
ble with actual dats and with the question of the possibility of transformation
of one species of microbe into another, tuer amicrobiologists, in their works,
make no distinetion between stages of development and species modification. They
are inclined to regard ricketioise of typhue fever and Froteun X as otages of
the octogsnetic Gevelopment of the same microorganism and not as differsnt spe-
cles, vhich is what they veally are. And finally, there are some who deny ape-
cies differences even between visible bacteria and ultraviruses and claim that
it is posaible in nature for one specits of microve to change, substantielly,
into any other species. In this, tne teachings of Lyserko, wnich are of general
importance to biology and state that "one Plant species may generate varicus
species whick are close o it" { 9}, have been definitely disregarded.

One of the. greatest achievements of Michu=injist biology is the fact that it
acknowledges the existence of species and also the interdependence of the links
of pature. It hss 2lso introduced and substantisted the following new postulcte:

-13 -
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"The guolitative differense betwesn intraspecies Interdegpendences and interspe-
cles interdependences is one of the moat importent eriterisn for disiipguishing
speciez from varietiee" (T. D. Lysenko). “his concept of the opicblen of intra-
specles and interspecies interdependences is extrenely important for correct
systematization and classification of specles of animals, plants, and microor-
ganisms. Thic has been of great help in agricvltural practice im solving the
=08t Important problems connected with the cluster methed of planting forests,
koli-saghyz, and vegetable cultures, Tighting contemination with weeds; ond se-
lecting components of gracs nmixtures.

Anong piants &nd animels, great differcnces be:veen spzeles which are
tlose to each other, such &z the inability to crossbreed wnder ratural cordi-
tions and antugonistic relations, are in general easily noticed by scientictc
2zd praciical workers. It 1s ever easier to distinguish species vhich are less
cloge to each other.

As far 93 siugie-cell mieroorgarisms ute concerned, separating them into
species iy often difficult at the present stage of our knowledge, in view of
the specificity of the objects of Investigation [51c], while a1l conerete def-
initions of the concept of species are still less satisfactory.

It should be pointed cut, hovever, that aven nmong bacterda, f.c., in ihe
grovy of nmicroorgrnicms vhich is ileast differcabingsd by scicnce, distingaish-
ing of' species which are not close to each other is no more difficult than dis-
tinguishing of higher plants. Any laboratory worker can easily tell anthrax
bacilll from Inteatdinal bacteria, or staphylococei from diphtheris bacilli when
they are grovo on media commonly used for them. As £or species which are close
to ‘each other, th: description of features end properiles of individual species
glven by sclence shiouid be re-examined im the light of Michurin's general bi-
clogical theory of interspecies epd intrasgecies interdependence in the animal
end plant world. In re-examining M. f. Shtutser and N. A. Krasil'nikov's (6)
definitinne cf spaciss cn this basis y the comcepts of bacierial species can be
defined as a complex of ecological verieties or stocks which have in a natural
medium & complex of similer ard bereditarily strengthened features and propers
ties (morphologir:al, grovtn, physiological, end serolcgical chnracteriati;gg
and which sxhibit oo antsgonism o zach oiher ir Lasir imterzelatbionshiy. E=t.
urally, as knowledge develops, new qualitative specles differences will become
spparent, and the understanding of elresdy kuown specles features and proper-~
ties will increase.

An impertant correction should now be invroduced also into the understand-
ing of the term "genus," &s applied to miecroorganisms. On the present-dsy level
of the theoretical development of the question of species foruation, based on
the fact that "an individual of a given species can be generated not oaly by
the given species dbut also by individuals of another species, but ocbvicusly not
any other species” (10), it must be aimitted that the term "genus," by which
similar spa:les are brought together according to present-day classification,
cannot alyavs express the philogenetic conneciion representing the common root
=7 “he origin of spscies that are close to each cther. Thus, genetically, the
group of cocei bacteria 13 absolutely nonhomogenous. It is entirely possible,
Por instunce, that some species of cocci are derived from mycocoecl and enter
into the class of actinomyces (K. A. Eragil'nikov). The origin of the group of
anasrcbic cocei is not clear. Mest likely, they do not mll have the came ori-
gin. Further observations will undoubtedly permit the eollection of data on
the fact that also some cther groups of microorganisme united into one gemus by
the present system will turn out to be unrelated from the standpoint of their
crigin.

On the other hand, species whinh according to the present-~-day system be-

long to different genmera ure related anda have sprung from the same origin. Thus,
as early &8 1909, Brederan, on the basis of »is own careful inveastigation and

-4 -

N Y

00700080370-1

” "ﬁ_

r

o e e

Piae

STAT

s

4.

|

- mﬂmﬁm i




2 : £ ; bl ik SR A Pl s
Approved for Release 2011/09/14 : CIA-RDP80-00809A000700080370-1

ey i 3 TS

Sanitized Copy
r

of all material availsble to him, arrived at the conclusion that the majority
of the butyric acid bacteria described; of which agma howe hean held tc belong
to dirferent gsnera, really are all of thew varietles of the nexe species of
B.amylobacter. ’

Y. L. Omslyamskiy, 5. A. Xorolyev and others have alco cpoken of the in-
complete developmant of the systematics of lactic acid and butyric acid tac-
terie from this vicwpolnt.,

Greater clarity can alio be introduced into tha conecept of variety, as ap-
vlied to *he objects of microbiclogical study.

Under natural copditions s 1n pature, varieties are forms of exlgtence of
% glven specles urder different ecolegical conditions that ceme into oveing o3
a4 resull of an extersive diversity of ecological adsptations. These forms do
not complete but contribute to ke preservation and flourishing of the species.
In the present-day system, such tilcrobes es Azobacter ehroococecus, Azobacter
uigricans, halophilum, agile, ard vinelapdi are incorrectly classified as inde-
pendent species. All these nibrogen-fis_cing bacteria are only ecological stockso
of the oama species, but they are by .no meamns separate specles. By the some
token, there 1s no basis for classifying the bulb bacteria of clover, lucerns,
lupine, etc., ss separate specles; only becsuse they grow on the rooks of ajf-

s : Terant lesominons plands,

It 12 st111 rore incorrect, I think, to classify as an azobacter stock, or
even more £o, as an azobacter strain microbes which have lost their capacity to
sgsinilate: atmospherie nitrogen and have bereditarily fixed this new property.
Buch eultures gave, biologically rpeaking, lcst the right to carry their previ.
ous generic name of azobacier.

The seroiogical snd immrogezic type specificity and the preseace of phag-
otypes within onc epecies are of no lesser scientific end practical interest.
The iniraspecies type specificity is best studied on bacteria pethogenic to hu-
T»i3. Probably one of the clearest examples of the multiplicity of serologleal
tyes within one species ie the species hemolytic streptococcus, which has
&bout ien cerological types distinguished on the basis of specific polysaccha-
rides. One of them, type A, in turn 16 divided, according te the presence of !
specific proteins, inte more than 40 serological types. The origin of this
type specificity g still not clear.

Froa a thoretical and especially from a practical standpoint, 1t is jost
important to outline ways of directing the species formation of mieroorganisms.
This will determine the tremd of future work.

Huck materinl has been gathered in nmicrobiology on the precell filterable
forns of microbes. This materisl leaves mo doubt that the most promising way
toward the experimental changing of the nature of microorganisms leads through
the precell forms.

In the development of precell filterable forms, as a rule, cells are ob-
tained which In some properties differ to & certain degree from the originsl
microbe culture. This has been observed by every micecdiologist who has ever
worked with filterable forms of microbes. The first generations of microbe
cells obtained through regeneration of filterable forms, the sc-called second-

; , ary cultures, have the capacity to revert to the origioal type tut on the other

] : band, ars much more easily subjected to further change, &5 far as the species’

: ! characteristics of the original microbe are conceined. Therefore, microbe
cells frox secondary cultures are particularly suitable for profound directed
eoldifieation of the pature of microbes.




-

HMicroblologists have gathered most of their experience in obtaining pre-
cell filterable forms of Eicrobes by having a phage act on the originel vegete-
tive formws., The rouadations for this work vere lsid by V. V. Suknev. In all
the cgeen cotaa above, in which the agent of preudotuberculosis of rodents vag
obtained from cultures of Plague bacteria, or in vhich the dysentery nicrobe
vas turned into the paratyphus microbe, the action of & gpecific phage cn the
original culture wag nned.

The transformatior of ordinary visible microbes into the precell forms in
2150 secomplished by meaps of othsr actions cxerting an unfavorable influcrez:
repeated freezing and thowing, action of specific bacteriolytic 8era, antibios
tics, antisepti=g, various selts, prolonged keepirg of a culture without ra-
seeding, oto.

The me=thod of regenerating precell foxms bas slso been developed to n
higher and higher degree. it is extrenely important to learn to conduct the
regeneration of the precell forms end +he reising of the first generations of
Secondary cultures under ccnditions which would guarantee the purpoceful change
in the nature of the microorganisms required by practice. 0f courge, it is im-
‘possible to indicate or foresee the condivionz and the time of breeding, the
meber of changes of generations, the gelection of tho originnl culture, etc.,
fqr any particular microbe.

The corditions end faciors of tpecies modirianility are manifold. But de-
spite their miltiplicity, the basis of originaticn of a new 3pecies ic the fect
that the elements of the external mediug (seration, meisture » temperature,
sources o! aourishment and of energy procegses, biorenosis, ete.) are not fa-
vorable to the nature of the old specles and favor the origination and develop-
ment of new gpecles qualities against the background of the old specles. fo -
matter how great the effect of biocenosis may be on the change of the nature of
microorgunis&;s under natural conditions, species modifiability can and showid
be studied a¥so on pure cultures. This £0o581bility kas been indicated elready
at the time of Pasteur and Teenkovekiy, and great pructical benefits were dee
rived therefrom.

To assure the required direction of the work on species wodifigbility of
mieroorganisms, the idea of generation (generataiya), properly speaking, must
be defined more precisely. Meny microblologists do not distinguish between the
concepts of generation proper and generation (pokoleniye).

In the light of the Miehnrin-Lisenka thesry, the chenge of generativas of
single-cell organisms in vegetative division must not be considered biclogi-
cally equivalent to a change in the generation proper. The vegetative division
of microorgesnisms can well be considered as a process of reproduction of like
organiems only, & process analogous to the vegetative proliferation of cells of
any tissue, of any single organ of a mulsiceilular organism, i.e., asg vegeta-
tive growth. We arrive at this conclusion also by the fact that many microore
ganisps in vegetative multiplication form chains or branching forms not divided
inte members. In general » the widespread idea must be re-examined that mi-
crobes, ineluding bacteria, exist caly in a state of isolation from each other,
28 independently living unicelluiar organisms. On 80lid substrates, both in
nuture end in artificial cultures, mierobes live in rulticellular colonies of
Bany forms and structures. Even in liquid medds, they are by far not alvays
diffuged throughout the medium in the form nf iazolated ipdividuals » but form
¥1lms, colonies on the walls, and precipitates which are often very character-
istic.

In sporiforous microbes, the period of development of nicrobe cella from
spore to spore can still be treated as & deneration proper, the more so since
in mierobe cells, the process of spore formation cccurs, as & rule , only in
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evary few generations, _@riaing s a result of vegetative division. As far g
oonsporiferous bacteria are concerned, very few data hes bean collected so far
on the question of which forma in their cntogenatic developmeat can be con-
8idered reprodustive (similar to spores). Here we must recall the so-called
goaidis and arthrospores described, by various suthers wvho hnd studied +the forps
of bacteria in.aglug culturas. Without rurther precision of <he conespt of sone
eratinn proper, we cannot clarify the concept of ontcgenstic developz=ent of bac-
teria. Raturslly, this question, 53 all other questions of specics modifinbii-

. 1ty, must be treated only in tte procesc of practical solution of irportant
tasks, othervige, the watter will degenerate into cendenic speculation.

The collected moterinl cn the Frecell forms of microbas ncquires spacial
interest in conrection with the notable work of Professor 0. B. Lepeshinshnyu on
the generation of cells from living matter devoid of cell gtucture. ?. D. Ly-
serko chnaracterizes the importance of Lepechinskaya's vork for the corrcet un-
derstunding of development of the ovganic vorld erd the transformation of ope-
cies (philogenesin) ae follows:

"Can one imagine that & cell of the wieat plent will transform itself into

a cell of the rye plant? I caunot inmagine it. This cannot be. We ipagine it
as follows: iIn the tody of the organism of the wheat plant, under the influence
<f appropriate condltions of life, granules of- rye are originatad. But this
avigination does not tecur through the transformation of the old into the pew
im this eage, of o wheat cell into a ¥ye cell, but through the gensration of 8

. gramule of the new organisa in the depth of the given organism frum a substunce
which Bas no cell structure. These granules at first also have no cell struc-
%ure but then form cells and rudiments of the new organism. This is how Lep-
eshinskays explains the theory of species formetion."

It 18 no leay Rifficult to imagine that even a single-cell organism of ons
. pecies should, in the process of the usual vegetative propagation {division)
be transformed intc a single-cell organism of &ncther speciles.

- Many Soviet and forelgn researchers (V. V. Suknev, H. A. Krzsil'nikov,
M. 'D. Gtenkov, G. P. Kalinn, V. D. Timakov, K. K. Zhukev-Verezhnikov, M. ¥. Pok-
rovakays, V. A. Krestovinkova, and others) have indisputably demonstrated the
following in experiments with various species of microorganisas. -

The precell particles of misrobe cells are capable of maintaining them-
selves even outside the cells and under favorable conditions, develop into a
cauplete microbe cell if they get into the external medius due to dimintegration
of the cells. In the process of develcupment end regeneration of precell parti-
cles, dcpendent on the gonditions of lita; cells are formed vhich are close to
the original culture, but frequently, even as a rule, cells are Pormed which
dirfar to some degree from the original microbe.

In this mauner, direct experiments on microbiological cbjects have shown
that the generakicn of elerents with new qualities in the depths of the 014 spe-
cles starts slready at & very early stage of cell development, in the process of
the development of the precell forms into single-cell orgaaisms, i.e., into mi-
erobe cells. The disintegratior of microbe cells under the influence of unfa
vorable conditions takes place not.only in artificial laboratory surrourdings
but literally anywhere in an sxternal medium, in the soil, in water, and in the
organism of plants and animals. If we consider this » it mwust be realized that
the process of development of precell Yorms of microbes under conditions which
ave not favorable to the nature of the old species, i.e., to fts heredity, is
the main source of the formation of Mev stocks and specles in the world of mi-
croorganisms.
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The Toets and oboervetions on the origin ard development of precell filser-
able forms of micrubes afford wide pozsibilities for experimental study on a new
ovject, i.c., microorganisms, of the process of epecics rebullding iisel?, i.e.,
the process of originstion in the Qepths of the old species of elements of rudie
ments with features and properties of a new species. A deteilsd erposition of
data on filterable forws of microbes and an analysis of these duta huve been
Supplied by G. P. Kalina (4} and by the puthor of this arelcls, I shall limit
myzelf to a short listing of tke metheds of regenerating procell forms:

The following msthods are suggested for the dsvalomment of precell Tilter-
ebln forms into microbe cells:

1. fGrowing in the presence of sarcinse or staphylococcl {so-celled fecder-
sirala method of Suknsv). Among the products of 1ife activity of these ni-

crobezs, there ara apparently substences vhich ere essentiol for the dsvelopmont

of {1lterable form.-.

2. Tnstend of live microbs-feeder strains, an ezulsion of dead microhes
of swme specles mway be used. The rossibility of using this msthod kas bee: in-
dicated In the reports of Hatveyavskiy and Kalina.

3. Prolonged growing (for geveral veeks) at different temporntneas ) on
different putrient media.

4. Buccessive infection in serles of anizals with caterial coataining £il-
tsrable forms, or sucesgsive reseeding on artificial nedia.

In the work ou the study of heredity and its modifiability, one must slsc
alvays take into conaideration that individua) microbe celin, like individual
epecimens of higher plants and caimals, Go not change with uniform speed or to
& uniform extent, and that in different fpecimens, new features and properties
are retained by the offspring to a diffurent degree. Selection or, in the lan-
gusge of the microtlvlcgist, breeding, i6 an essentin) element of the work, not
only for the establistment of new features apd properties in indivifusls belong-
ing to certain cosmon groups, but also for streagthening and kereditaxry fixation
of the newly acquired characteristics. ’
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